The magnetic data consist of 12 magnetic profiles collected with a continuously recording truck-mounted magnetometer. An index map (Fig. 14) shows the location of the profiles, which were collected in the general vicinity of the gravity profiles.
Gravity data
The gravity data were collected with LaCoste-Romberg Meter 130 along roads at a station spacing of 100-200 m. Elevations were surveyed with an alidade and are accurate to +0.7 m absolute and to +0.03 m relative to adjacent stations. The datum for each profile is a bench mark or spot elevation on the profile. Local terrain corrections relative to adjacent stations are negligible so that relative accuracy of adjacent stations is about +0.03 mgal. The stations are referenced to the Alturas Base Station 14 of Chapman (1966, p. 18) .
Gravity data format
The principal facts for all 191 gravity stations are listed in table 1» Each data column is described below.
1. STATION column -An alphanumeric combination of up to 5 characters used for station identification.
LATITUDE and LONGITUDE columns -Values are listed in degrees and
minutes to the nearest hundredth of a minute. These values were determined from U.S. Geological Survey topographic quadrangle maps at a scale of 1:24,000. Values were checked for errors by obtaining a computer plot of the stations and comparing this to the hand-plotted stations.
3. ELEV. column -The station elevation is in feet to the nearest tenth.
4. OBSV. GRAV. column -Each station's observed gravity value is reported to the nearest hundredth of a milligal.
5. THEO-GRAV column -The theoretical gravity value for each station is determined by the formulae given under number 6. 
Preliminary gravity interpretation
After reduction to simple Bouguer anomalies, the gravity profiles provide us with information on the distribution of rock masses with various densities beneath the surface. The steep gravity gradient down to the east in the profiles on the west side of the valley is the result of the large thick mass of low-density valley fill in the center of Surprise Valley.
Superimposed on this gradient are various smaller features of geologic significance. Inflection points are likely to be the location of concealed faults and such features are identified on the profiles* Of considerable interest are the small gravity highs (0.5 mgal) associated with faults on profiles 1, 2, and 3 ( Fig. 1, 2 , and 3, respectively). The phrase, "FAULT(?) lf , indicates a fault deduced from the gravity profile. The features are only 500 to 1000 feet (150 to 300 m) vide and, because of their small width and narrow marginal gradients, must be caused by density differences within 300 to 500 feet (100 to 150 m) of the surface. The association of these anomalies exclusively with faults containing hot waters suggests that the high are caused by partial cementation of the alluvium at the faults which increases the alluvium density by filling some of the pore space with silica or calcium carbonate. The results indicate that in some areas detailed gravity profiles can be used to follow faults through areas of thick alluvium if there are hot saline waters depositing material in the pore space of the alluvium.
Also noted on the gravity profiles are faults taken from plate 21 of Bulletin 98 of the California Department of Water Resources (1963) .
Some of these faults have no expression on the gravity profiles and must be either very minor or nonexistent. On profile 2 (Fig. 2) at Lake City the Surprise Valley Fault is crossed without even an inflection of 0.1 mgal. Vertical offset of only 100 feet (30 m) in a shallow concealed fault at this location would cause an effect of at least 0.6 3 mgal (for density contrast of 0.5 g/cm ) so that the fault cannot exist here. Occasional datum shifts on the magnetic profiles are necessary in order that the recorder stay on scale and are indicated on the records by a four-digit push-button setting (pbs) number. The first digit refers to the number of 2000-gamma increments which have been added to the basic instrument datum level (48,4000 gammas); the second digit refers to the number of 400-gamma increments; the third digit refers to the number of 100-gamma increments; and the fourth digit refers to the number of 20-gamma increments. The sum of the four products (increment value times number of increments) added to the basic instrument datum (48,400 gammas) gives the approximate absolute value of the earth's field when added in turn to the reading on the tape trace.
The magnetic records, in addition to the magnetic effects of nearby rocks, document a variety of man-made magnetic anomalies. Anomalies of the latter type include culverts, bridges, vehicles, certain fences, water pipes, etc. In general such anomalies are distinguished as a very sharp, short -wave length spike which may be positive or negative depending on the relative locations of source and magnetometer. The instrument operator crossed out or flagged most of these man-made features on the record, at the time of the magnetic survey, but man-made effects can totally obscure the natural magnetic record, especially near or in towns and cities (see Fig. 9 showing effects at Cedarville and Lake City).
The highly magnetic Tertiary volcanic rocks which form the surrounding mountains of Surprise Valley also underlie the non-magnetic alluvium and lake deposits of the valley itself. Where this alluvial material is more than a few hundred feet thick, the effect of the underlying magnetic volcanic rocks is subdued so that only the longer wavelength magnetic anomalies-are perceived on the record. Thus an abrupt change from a jagged short -wave length record to a smooth record implies a sudden change of the position of the volcanic rocks from a near-surface location to one of considerable depth. Such an abrupt change is therefore considered to be good evidence for a steeply dipping fault contact. A more gradual change from rough to smooth record is for similar reasons interpreted as a gently dipping contact, more likely a depositional contact of alluvium on volcanic rocks.
The magnetic profiles have been annotated to indicate the interpreted faults and contacts. A careful study of the geophysicaliy located contacts MiNLO PARK MAR £11976
shows in general a reasonably good agreement with the known geology but also shows some places where the contacts on the geologic map (Bulletin 98, plate 21, California Department of Water Resources) can be better located or, in a few cases, where they are incorrect.
Another type of magnetic feature is observed on the magnetic records taken over areas of thick alluvium in the center of the valley. The alluvium that came from the west side of the valley has a higher amplitude magnetic "noise" associated with it than that of the eastern alluvium.
The explanation is not clear but perhaps there are magnetic boulders of volcanic rock near the surface of the western alluvium.
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